Dietary effects on cardiac metabolic properties in rodents.
Previous studies have shown that dietary provision of carbohydrate can alter cardiac isomyosin distribution in hormonally deficient rats. The main objective of this study was to determine if varying the heart's potential to utilize carbohydrate for energy provision can influence the cardiac isomyosin expression in normal weanling rats. Animals were assigned to one of five groups according to dietary and/or metabolic treatment: (1) mixed-control--(M); (2) high carbohydrate--(H); (3) low carbohydrate--(L); (4) mixed-diet supplemented with oxfenicine, a cardiospecific fatty acid oxidation inhibitor--(MO); and (5) high carbohydrate diet supplemented with oxfenicine--(HO). The results show that 4 weeks of dietary manipulations aimed to either increase or decrease carbohydrate supply to the heart, failed to induce any alterations in either cardiac myosin ATPase activity or isoenzyme pattern. However, extremes in carbohydrate provision altered the metabolic properties of both heart and skeletal muscle. A low carbohydrate diet increased 3-hydroxyacyl CoA dehydrogenase (P less than 0.05) and citrate synthase activities (P less than 0.05) and decreased glycogen content in both heart and soleus muscle; whereas, a high carbohydrate diet, in conjunction with oxfenicine, tended to increase hexokinase activity in these same tissues. These alterations provide indirect evidence that the contributions of both fat and carbohydrate to the energy balance of the heart and skeletal muscle were altered by the imposed dietary interventions. Collectively, these results suggest that although the substrate utilization patterns of the normal weanling heart can be modified via dietary manipulation, such shifts do not exert any regulatory influence on cardiac isomyosin expression.